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Introduction
In this contribution we discuss the definition of SNR in the current version of TS 38.101-4 [1] and previous agreements made with respect to the SNR definition made in earlier meetings [2]. Additionally we discuss the necessity of defining a common Noc level for FR1 TCs and how to handle this issue.
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SNR definition
In the current version of TS 38.101-4 [1] the SNR is defined as follows. 
Table 5.2.3.2.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Modulation format
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-1.1 TDD
	[TBD]
	FR1.30-1
	TDLB100-400
	2x2, ULA Low
	70
	[TBD]

	1-2
	R.PDSCH.2-1.2 TDD
	[TBD]
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	[TBD]

	1-3
	R.PDSCH.2-4.1 TDD
	[TBD]
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	[TBD]

	1-4
	R.PDSCH.2-2.1 TDD
	[TBD]
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	30
	[TBD]

	1-5
	[R.PDSCH.2-5.1 TDD]
	[TBD]
	FR1.30-2
	[TBD]
	2x2, ULA Low
	70
	[TBD]

	1-6
	[R.PDSCH.2-6.1 TDD]
	[TBD]
	FR1.30-3
	[TBD]
	2x2, ULA Low
	70
	[TBD]



As previously discussed in [3] it is unclear with regards to which signals the SNR is defined.
Observation 1: It is unclear to with regards to which signals the SNR is defined.
From Annex C of 38.101-4 it could be concluded that the SNR is defined with respect the SSS, since this is the only parameter which is test specific (see table below), but for FR2 it already becomes ambiguous since here also the PT-RS ratio is test specific. Furthermore in the future new requirements may be required that require different SNR settings.
Table C.3.1-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)
	Parameter
	Unit
	Value

	SSS transmit power 
	W
	Test specific

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	0

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS
	dB
	0

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	0

	EPRE ratio of CSI-RS to SSS
	dB
	0

	EPRE ratio of OCNG to SSS
	dB
	0



This issue was previously discussed back in July and a WF on this issue was agreed in [2]. In the WF the following was approved:
· UE demodulation and CSI requirements specified in TS 38.101-4 define the SNR definition for physical channels or signals as follows:
· 
e.g.	 
Therefor it is proposed to correct the notation in the specification according to the approved WF.
Proposal 1: Correct the wording in the specification to indicate with regards to which signals the SNR is defined in each requirement, according to the approved WF.
Noc level for FR1
In the current version of 38.101-4 the Noc levels for FR1 are not defined yet. For FR2 extensive discussions have taken place on this issue, since it is closely related to testability and SNR limitations of the test systems.
For FR1 however these are lesser issues, since here we still have conducted requirements and the situation is similar to LTE. When discussing the requirements for the demod and CSI tests in RAN4 the focus is on the SNR required to fulfill certain requirements and not on the Noc level. 
Observation 2: Requirements discussion in RAN4 focusses on SNR and not on a Noc level.
Therefor in our understanding it is not necessary to define a specific Noc level during the requirements definition phase in RAN4. The Noc level and the respective signal level for the TC corresponding to a certain requirement can be left up to RAN5, since they are not essential for the requirement definition. 
Certain limits need to be placed on both Noc and the wanted signal like e.g. 
Refsens ≤ Noc; Es ≤ Max Input Level
However it can be left up to RAN5 when defining the TCs if the exact definition of a fixed Noc level is necessary or e.g. a range or lower limit of Noc is sufficient.
Proposal 2: RAN4 does not define a Noc level during requirements definition. Noc parameter definition is up to RAN5.
Summary
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]In this contribution we discussed the issues of Noc level definition for FR requirements and the SNR definition in TS 38.101-4 and make the following observations and proposals.
Observation 1: It is unclear to with regards to which signals the SNR is defined.
Proposal 1: Correct the wording in the specification to indicate with regards to which signals the SNR is defined in each requirement, according to the approved WF.
Observation 2: Requirements discussion in RAN4 focusses on SNR and not on a Noc level.
Proposal 2: RAN4 does not define a Noc level during requirements definition. Noc parameter definition is up to RAN5.
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